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Director's comments: Will the secret be told? 
Agricultural research may be the best-kept secret in South Dakota. We publicize research results as 
much as we can, but if you have more questions, come and ask. 
Fight fire with fire 
Prescribed burning can be a cheap and effective tool in managing wildfires in the Black Hills. Each 
prescription is unique and requires detailed planning. 
The one that got away 
Even a well managed fire can get out of control if weather conditions change too fast. The McVey 
prescribed burn became Black Hills Horse Creek fire when nature did the unexpected. 
The "at-risk" generation 
Twenty percent of Native Americans over 30 years of age are diabetic. The key to prevention is in 
developing healthy eating habits in children. 
For better taste, better health 
Consumers want lower fat and less cholesterol and calories in their dairy food. The SDSU Dairy 
Center is responding with several new products to satisfy today's tastes. 
Custom-designed wheats 
New techniques in molecular biology will soon revolutionize the development of new varieties. 
Meanwhile, 'reading' the weather in your wheat fields will give you an edge in planning. 
South Dakota's garden spot 
Visitors never tire of the beauty of McCrory Gardens, but it's more than just display gardens. 
McCrory provides a working lab for SDSU students and researchers. 
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Every year South Dakota farmers lose millions of dollars needlessly. A little attention to stored grain 
can make a big difference at the elevator . . 
Balancing act 
Pigs need tryptophan. Balancing tryptophan with other dietary ingredients for best growth is the 
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The U.S. Census of Agriculture, conducted every 5 years, gives the SDSU Census Data Center a 
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\NILL THE 
BE TOLD? 
''Agriculture" is a catchall for a 
wide range of activities-
from forecasting planting weather to 
forecasting markets and all things in-
between. Our responsibilities at the 
Agricultural Experiment Station relate 
to all of these activities. So only a por-
tion of what we do may be directly 
important to you. 
This is part of the answer to the 
statement I often hear that agricultural 
research is the best-kept secret in South 
Dakota. We don't intend it to be that 
way, yet I don't know that it will ever be 
any different. 
Not many folks, for example, get 
worked up about the fatty acid makeup 
of sunflower seeds. Or relate to the 
"standard industrial classification code," 
which is how the U.S. Census Bureau 
counts us. We just don't run into these 
topics in our everyday life. 
Even if agricultural research does 
have more relevance to daily life, you 
may not see it affecting you. 
Do you care that there are ''bugs" in 
most grain bins? 
Do you need to know how and why 
tryptophan is essential in swine diets? 
Who but a wheat grower would see 
the connection between fall rains and 
the last half of January? 
Or now that we've perfected a 
forsythia that blooms a couple weeks 
earlier in the spring, does that make 
any difference to you? 
Does it affect you personally to 
know that nutrition education in child-
hood could go a long way toward post-
poning or preventing adult diabetes? 
Perhaps what we've done in the 
Black Hills interests you. We could agree 
that wildfires in the Black Hills must be 
put out with all possible dispatch, but 
some of us would still stumble over why 
a "prescribed" fire should burn. 
All these questions I've posed come 
from the stories in this issue of Farm & 
Home Research. This collection of sto-
ries show that we might be much more 
involved in your daily lives than you 
ever suspected, yet there are still many 
other research projects that are unre-
ported here. 
There are three things you must remember: 
Even with our wide-ranging research 
projects, we miss some that are of inter-
est to some segments of South Dakota 
society. With limited funding, we can't 
be all things to all people. 
And remember also that we are sci-
entists first. We do what we can to pub- . 
licize particular research results to peo-
ple who need those answers, but when 
we have to make the choice, we concen-
trate first on finding those answers. 
That's where you come in. Don't 
dismiss us with, "they're not telling us 
what they do." Come and ask. 
The other thing to remember is that 
we can't guarantee that we'll have 
something to tell you or that you'll want 
to hear it. Research doesn't work that 
way, just as farming or ranching-or 
daily living-doesn't always go as 
expected. We have to be honest; we 
can't always promise you a rose garden. 
Except at McCrory Gardens, on our 
cover and 'in another story in this maga-
zine. Come see the gardens when you 
bring your question: What is the 
Experiment Station doing for me? 
, 'Wildfires in the Black Hills can become holocausts in short 
order. They must be suppressed." 
Bob Gartner, SDSU range ecologist from Rapid City, means 
"accidental" fires set by lightning, human carelessness, or by 
other means. Such fires are potentially deadly because of their 
fuel load. And there's plenty in the Black Hills to bum. 
''The fuel load is nearly every-
where," Gartner said. "It's continuous 
from ground to crown-duff, slash, 
half-dead saplings. They're like torches 
waiting to be lit." 
Wet snows and rains in late spring 
temporarily dampened the threat of 
wildfires. But, Gartner warned, better 
soil moisture means better growth-
more tinder for fires in autumn, given 
the right combination of fuel moisture 
and weather factors. 
But fire can fight fire. "Pres-cribed burning" is employed pri-
marily to reduce an ever-increasing 
accumulation of combustible fuels. 
Prescribed burning is one of the 
tools that can protect human life, har-
vest products for human use, and 
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"Fire is, in fact, one of the 
cheapest and most effec-
tive management tools 
we have." 
--Bob Gartner 
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enhance water, wildlife, recreation, and 
aesthetic resources in the Black Hills, 
Gartner said. 
"Fire is, in fact, one of the cheapest 
and most effective management tools 
we have. 
"Prescribed burning is just what it 
says it is. Professionals with plenty of 
experience and cool heads will examine 
each potential site and then write a 
burn prescription tailored to meet spe-
cific objectives." 
Each prescription is detailed and 
lengthy, from goals and objectives that 
span years down to plant species com-
position, soil conditions, wind speed and 
direction, temperature and relative 
humidity at a particular hour, and the 
last time the site got a good rain. 
"If just one condition isn't met, the 
match isn't struck," Gartner said. 
Gartner said most residents of the 
Black Hills area support the use of 
prescribed fires, the kind of burning 
he introduced 21 years ago and which 
many agencies now routinely conduct. 
But even long-time residents who 
support prescribed burning can be con-
fused about who is co,iducting the 
bums. Different federal agencies man-
age more than SO percent of the land in 
the Black Hills. Private landowners 
control the rest, except for the area of 
Custer State Park. Each agency may set 
prescribed bums at different times for 
different reasons. 
Gartner gained most of his burn-ing experience in the Black Hills 
foothills-the outer slope, Red Valley, 
and Hogback Ridge-where nearly all 
the land is privately owned and used 
for livestock grazing. It's where pon-
derosa pine forest and grasslands meet. 
He has also burned mixed prairie grass-
land in Meade, Pennington, and Fall 
River counties. 
Ponderosa pine, the dominant 
species in the Black Hills, reproduces 
faster and better in the Hills year in 
' ' year out, than almost anywhere else in 
its large range. 
Their skeletons still stand, but these pine saplings, 
never thrifty to start with, are dead after a prescribed 
burn. Bob Gartner, SDSU range ecologist, finds the 
soil surface clean of the plant litter than could have 
fueled a costly wildfire. Prescribed burning is 
predictable; ead'l prescription exactly tailored to its 
site, envirorvnental conditions, and o~ctives. 
Forage production will not suffer here, unless grazing 
is allowed too soon. 
"If you live long enough, you may 
see the pine forest move," Gartner said. 
"Francis Murphy, a foothills rancher 
who died in 1972 at the age of 57, esti-· 
mated that the pine margin advanced 
about one and a half miles from the 
outer slope to the outside of the 
Hogback in his lifetime." 
The pines on the leading edge of the 
advance are low quality because they 
generally occupy poorer soils in areas 
receiving less precipitation than in the 
higher Hills. Some of these pines 
would be suitable for pulpwood, but 
most are unthrifty, unattractive, and a 
nuisance. They reduce grazing poten-
tial, Gartner said. 
If they are thinned to increase graz-
ing or to reduce the wildfire hazard, the 
resulting openings improve germination 
potential. The result can be a carpet of 
newly germinated pine seedlings. In a 
few years, the area again has a dense 
stand of pine saplings to compete with 
other plants for soil moisture, nutrients, 
and sunlight. 
Gartner said that these "dog-hair" 
stands must be thinned. But slash from 
thinning creates fire danger, further 
inhibits cattle movement, and discour-
ages grass growth. Cattle that eat pine 
needles may abort their calves in late 
stages of pregnancy. 
Controlled burning is not always prescribed. 
''We found that pines invade most 
easily into bluestem communities on 
shallow, coarse-textured soils. But even 
if they have the opportunity, pines are 
less likely to encroach onto finer-tex-
tured soils that support western wheat-
grass, green needlegrass, blue grama, 
and buffalograss," Gartner said. 
On bluestem range, Gartner found 
that prescribed burning reduced num-
bers of invading pine seedlings without 
reducing forage production. 
"But," he warned, "post-bum grazing 
management is just as critical as pre-
bum precautions. You probably will 
have to defer grazing, because cattle find 
the fresh growth very attractive." 
Besides controlling ponderosa pine, prescribed burning can 
also control undesirable annual grasses 
like Japanese brome. 
"Usually we have problems with 
'weeds' on deteriorated rangelands," 
Gartner said. "Here's a case where prop-
erly managed range can have an abun-
dance of a nearly worthless annual grass 
that competes with native perennials, 
especially for spring soil moisture." 
· When the fall brings above-normal 
precipitation and when the soils are 
medium to fine-textured, the rancher is 
going to see Japanese brome, he said. 
Japanese brome seeds germinate best on 
ranges in high range condition where the 
soil surface is protected by a mulch 
cover. Closely grazed or overused range-
lands do not encourage germination and 
growth of winter annual grasses. 
Gartner found that fall, winter, and-
spring burns were about equally suc-
cessful in reducing Japanese brome 
stand densities. The reduction in seed 
yield and density lasts for at least two 
grazing seasons. If conditions meet the 
burning prescription during the seed-
ripe stage around June 15, the weed is 
particularly vulnerable. 
"But we had difficulty getting pre-
scribed fires to bum in June in the 
1970s," Gartner said. 
An unexpected benefit of burning to 
control Japanese brome was the posi-
tive response to fire by western wheat-
grass. Western wheatgrass yields 
increased in the first growing season 
after winter or early spring burning for 
Japanese brome. · At these times, the 
western wheatgrass growing point is 
still safely below ground. 
''To get the full effect of burning, 
you may need to defer grazing. Cattle 
will definitely overuse the regrowth 
vegetation on a burned pasture if given 
the opportunity," Gartner said. 
Buffalo also overgraze burned areas. 
Bison in Wind Cave National Park 
moved several miles to concentrate 
grazing on a small prescribed bum in 
Wind Cave Canyon. 
Gartner never recommends con-trolled burning as a substitute 
for animal management. 
"Prescribed burning probably has no 
value and serves no purpose on poorly 
managed, low condition mixed prairie 
range. It has absolutely no place on 
overused pastures," Gartner said. 
The reason is a lack of adequate fuel. 
Big sagebrush, for example, can be con-
trolled with prescribed burning, but there 
must be adequate grass cover between 
the sagebrush plants to cany the fire. 
Ultimately, he said, "If your range is 
so bad that you can't afford the loss of 
forage that will serve as fuel, then you've 
got more problems than fire can fix." 0 
Mary Brashier, publications editor in the Ag 
Communications Department, is the author of 
this article. 
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The Black Hills Horse Creek fire of early April 1991 started as the McVey prescribed burn. 
All went as planned during the burn, and fresh crews came 
in for the night, intending to mop up. They were less experi-
enced than the day shift, but the main cause of the fire escape 
was weather, said Bob Gartner, SDSU range ecologist based in 
Rapid City. 
"In the Black Hills at night you near-
ly always can count on the temperature 
dropping, the relative humidity rising, 
and the wind going down. 
''The night of the fire, the tempera-
tures stayed the same, humidity 
dropped, and the wind came up. There 
was no dew. 
"It would have taken a virtual army 
under those conditions to put out every 
spot fire from windblown embers." 
The wildfire burned 1,510 acres. 
-r'be prescription for the pre-
I scribed bum said it had to be a 
'hot' fire, that it had to be able to climb 
into the crowns of a dense stand of sec-
ond-growth pines. 
"Hot fires are always risky, but the 
post-fire assessment team, consisting of 
local landowners and state and federal 
agency representatives, could identify no 
management lapse that allowed this 
burn to become a wildfire," Gartner said. 
The management objective had 
called for "up to SO percent mortality" 
of ponderosa pine canopy to open up 
the forest floor to precipitation and 
permit vegetative growth for wildlife 
and livestock. The bum was within, 
but at the upper limit of, acceptable 
burning conditions, the assessment 
team reported. 
At the same time, lightning sparked the Shirttail Fire in the 
southern Black Hills southeast of 
Pringle. The blaze was initially con-
tained at about 5 acres. 
But the same conditions that caused 
the McVey prescribed bum to blow out 
of containment also caused this 5-acre 
lightning fire to become a 4,000-acre 
wildfire in a few hours. 
The southern Black Hills around 
Pringle had received good summer rain-
fall in 1990. 
"Grass growth was excellent, espe-
cially where grazing was managed," 
Gartner said. "It was a fine, dry fuel, 
and it would have taken a second army 
to control this fire." 
Awildflre is always dramatic. A successful presa11>ed bum in the Black Hills is more subtle. 
The very lack of drama, in fact, means a prescn1>ed bwn was successful.. It took 
out the fuels that would have fed a wildfire. · 
A "short list" of benefits from prescnbed burning in the Black Hills foothills 
includes: 
1. Control of ponderosa pine reproduction and/or encroachment into grasslands. 
2. Reduction of canopy of older ponderosa pines. 
3. Reduction of thinriing ot logging slash. · 
4. Control of invader plants such as Japanese brome and Kentucky bluegrass. 
5. Earlier gra.g green-up, increased forage quality, and better distnbution of 
~- .·. '. -6. Wildlife habitat improveinent, es~c:ially by increasing total browse.available 
through sprouting of woody plants like. aspen, diokecheny, bur oak, western snow-
berry, and others. 
7. Reduced fuel quantities in and adjacent to suburban housing areas. . 
Tallgrass prairies in the eastern part of. the state and wetlands also benefit from 
presaibed burning. . 
There is no one prescription for burning because no two fires will ever have the · 
same burning conditions. Veg~tation res~nses to fire W9: by com~sition and den-
sity of plant types, fire history, fuel and soil moistur~ conditions, wmd speed, air 
temperature ~d humidity, season and time of dai and pre- and post-bum grazing 
use. . 
· If you are interested in more.information on prescnoed burning, contact Dr. 
Robert Gartnei; West River Extension and Research Cen~ 801 San Francisco Street, 
Rapid City 57701, or the South Dakota De~ent of Agriculture Division of 
Forestcy; 3350 1/2 West South Street, Rapid City 57701. If your J?&lticular interest 
is wetland burning, contact Dr. Ken Higgins, Department of WJ.ldlife and Fisheries 
Sciences, s:psu, Brookings 57QO]. 
A third fire finally subdued the Shirt-
tail Fire. Backfires lit in Wmd Cave Park 
consumed the fuel, and the Shirttail Fire 
died of "starvation." 
, 'One landowner asked why we 
got in such a lather about 
these fires, especially when no human 
lives or even man-made structures were 
lost," Garter recalled. 
'We couldn't let them burn them-
selves out. All wildfires are unpre-
dictable, once started." 
Gartner suggested that Hills resi-
dents watch what happens on these 
burn areas. 
"They were wildfires, but the herba-
ceous vegetation will benefit at the 
expense of mostly low-quality pon-
derosa pines. The trees that survived 
will have improved vigor and more 
rapid growth rates." 
Other people thought that long-term 
drought in the Hills made it too risky to 
conduct the McVey prescribed bum. 
Drought does have an effect on for-
est fuels. Large dead limbs and blow-
down trees dry out slowly and also 
rehydrate slowly. The assessment com-
mittee fmdings stated, however, that 
the moisture percentages of the large 
fuels were within burning limits. 
The weatlier "at the moment'' has a 
much greater effect on day-to-day fire 
behavior, unless the drought is so deep 
that it severely affects green fuels-the 
pine foliage. "One-hour fuels," or fine 
fuels, gain and lose moisture rapidly, 
say fire ecologists. 
Gartner agrees. "It was really the 
fine fuels-the dry grass, pine nee-
dles-that set the stage for the McVey 
fire escape. With rising winds, no dew, 
and high temperatures, they dried out 
and were ready to burn. They were 
nearly explosive." 0 
Mary Brashier, publications editor in the Ag 
C.Ommunications Department, is the author of 
this article. 
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To control diabetes in adults, 
start in early school years 
Increased nutrition education at the elementazy school level could 
help reduce the number of Native 
Americans suffering from obesity and 
the complications of adult-onset dia-
betes. 
Dr. Faustina Bohannon, assistant 
professor of nutrition and food science 
in the SDSU College of Home 
Economics, studied Native American 
elementazy-student awareness of how 
being overweight relates to adult-onset 
diabetes. 
Bohannon studied students in five 
schools on the Rosebud Indian 
Reservation in Todd County in 1989. 
Twenty-five percent of the students in 
the fourth, eighth, and twelfth grades 
participated in the study. 
Students were tested on their gener-
al nutrition knowledge and their knowl-
edge about diabetes and its relationship 
to obesity and family history. To esti-
mate their nutritive intakes and physi-
cal well-being, Bohannon administered 
both a 24-hour dietazy recall and a 
height/weight evaluation with skinfold 
measurements. 
Diabetes can cause blindness, hypertension, and other chronic 
disease conditions and may lead to 
amputation of legs, feet, or toes. The 
chronic problems associated with dia-
betes can result in frequent or pro-
longed hospitalization and billions of 
dollars spent. 
"1ype II diabetes, also known as 
non-insulin dependent diabetes mellitus 
or adult-onset diabetes, is prevalent 
among American Indians," said 
Bohannon. "In fact, 20 percent of 
Native Americans over 30 years of age 
are diabetic." 
Bohannon said this type of diabetes 
is related to being overweight; and this 
condition is a common problem on 
reservations. 
"It has been documented that obesi-
ty alone can and does produce diabetes 
in varying degrees and durations. Of 
diabetic Native Americans, 82 percent 
also are overweight," Bohannon said. 
Though nutritional management is the cornerstone of any dia-
betes treatment program, most diabet-
ics find it hard to stick with a prescribed 
diet. Bohannon said it is difficult to get 
adults to modify existing behavior by 
changing eating habits. 
''They may know what the dietary 
requirements are, but they fail to follow 
them. Part of the problem is that the 
older a person gets, the harder it is to 
change a personal habit. 
"If we could get healthy eating 
habits established during childhood, 
this next generation may be less likely 
to become obese," she said. 
But first, Bohann_on had to deter-
mine the current nutrition-awareness 
level of the young people. 
"Some children with a parent or rel-
ative afflicted with diabetes had a small 
amount of knowledge of the disease, 
and those without a diabetic relative 
had virtually none," Bohannon said. 
"Despite whether students knew 
anyone who was diabetic, they general-
ly weren't aware that they could get the 
disease themselves when they get 
older." 
Bohannon said the children partici-
pating in the study had some awareness 
of the relationship between nutrition, 
diabetes, and being overweight. The 
children were not aware that they may 
represent the future generation of high-
risk adults. 
Bohannon wants to extend her 
research to other elementary schools in 
South Dakota. She feels that nutrition 
education should be a part of the ele-
mentary school curriculum. 
"Unless we have specific nutrition 
education classes taught at the elemen-
tary school level, we cannot assume 
that adequate nutrition information is 
being shared with students. 
"I think we are going to see more 
obesity in our general population if we 
·Tina· Bohannon, College of Home Economics, 
says that 20 percent of Native Americans over 30 
are diabetic, and that school children are the ·at-
risk· generation, likely to also develop diabetes as 
adults. The problem is not limited to location. ·we 
are going to see more obesity in our general 
population if we do not increase the nutrition-
awareness levels of our children,· she says. 
do not increase the nutrition-awareness 
levels of our children," she said. 
"Increased education and awareness 
would not only decrease the rate of obe-
sity, but also could prevent or retard the 
onset of diabetes_ with its complications 
among Native American populations in 
South Dakota and elsewhere. This will 
directly or indirectly save billions of dol-
lars spent on diabetes and its complica-
tions. Perhaps through educational pro-
grams aimed at prevention rather than 
treatment, the incidence of adult-onset 
diabetes mellitus can be greatly 
decreased," Bohannon concluded. 0 
Lora Duxbury, Ag Communications 
Department intern, is the author of this 
article. 
"lnaeased education and 
awareness ... could pre-
vent or retard the onset of 
diabetes with. its complica-
tions among Native 
American populations ... " 
--Faustina Bohannon 
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For better taste, better health 
SDSU Dairy Center answers consumer demand, 
helps provide healthier, safer, tastier dairy foods 
.John Parsons 
eeping dairy foods coI,Dpetitive 
in the market place is one of 
the main goals of the SDSU Dairy 
Research Centet 
The Center is only 3 years old, but 
it's aJready made a name for itself. 
Our work with frozen yogurts and 
with low-fat, low-cholesterol milks 
and cheeses has become important to 
the industry. 
· .. The Centei; one of six nationwide 
is a joint operation of our dairy scien-
. . . 
of Minnesota's Department of Food 
Science and Nutrition. We are funded 
by the National Dairy Promotion and 
Research Board, by local dairymen 
through a check-off program, and by 
the dairy industry. 
The research is significant, the 
money is great. But maybe the great-
est contribution of the Center in the 
long run will be the new dairy scien-
tists we ·are training. Graduate stu-
dents in the department have nearly 
doubled in number since the Center 
ppened. 
The projects descnbed here by 
their in~rs are only a sample 
of Center work. 
Frozen yogurt-with-whey 
'hits the spot' 
Bob Baer 
In 1989, frozen yogurt was the fastest growing frozen dessert in 
the market, up 300 percent in sales 
since 1986. Various groups estimate 
that frozen yogurt sales may be $1 bil-
lion or more per year. 
There is an advantage to using whey 
in frozen yogurt. As in ice cream, it 
would add valuable nutrients, lower 
costs, and provide a use for whey which 
is otherwise discarded. 
The advantages don't mean much if 
conswners don't like the change. 
So we set up tables of vanilla, straw-
berry, and chocolate frozen yogurts at 
the Meeker County Fair in Litchfield, 
Minn. Just over 1,000 fair-goers, from 
age 6 to age 89 and about half male 
and half female, sampled the yogurts 
and filled in questionnaires. 
Overall, 88 percent liked what they 
ate, and 81 percent said they would buy 
the product if it were priced the same 
as ice cream. Only 9 percent thought 
the frozen yogurt too "sour" (acidic). 
Females, in all instances, liked the 
frozen yogurts more than did males. 
Our research shows that good-quali-
ty frozen yogurt can be manufactured 
successfully using 100 percent replace-
ment of milk-solids-not-fat with whey 
protein concentrate. The market 
appears ready to accept such products. 
New powder ends 'runny' 
yogurt, adds protein 
Vikram v. Mistry 
Non-fat yogurts tend to have poor . body and excessive whey sepa-
ration. You see "watery stuff" on top of 
the product when you open the car-
ton~unless stabilizing agents have 
been added. 
A new delactosed milk powder 
made from skim milk eliminates· the 
need for additional stabilizers by bind-
ing the water. It is rich in proteins and 
is free of lactose. 
Bulk starter lies 
'easy on the stomach' 
Vilaam V. Mistry 
B ifidobacteria are a group of bac-teria gaining increasing impor-
tance in fermented milk products 
because they control undesirable bacte-
ria in the human intestinal tract. In 
many countries, Bi.fidobacteria are now 
used in the production of .vogurt and 
fermented milks and in infant formula. 
These bacteria are difficult to grow 
in milk because they have very strict 
nutritional requirements. Ultra.filtered 
milk, a good medium for the growth of 
bacteria, is milk that is selectively con-
centrated by membrane technology, 
increasing protein content. Bifidobac-
teria grow and reproduce well on this 
diet; on unconcentrated milk the bacte-
ria population declines rapidly after 
reaching a maximum. 
We will use these results to develop 
Bifidobacteria-containing products such 
as yogurt from ultra.filtered milk. 
Low-fat Cheddar getting 
better flavor and texture 
Vikram V. Mistry 
I ow-fat Cheddar cheese was 
Ldeveloped a few years ago in 
response to consumer demand. Since it 
has a third less milk fat than regular 
Cheddar, its moisture content is higher. 
Flavor and texture are therefore usually 
pooi; in comparison to regular-fat cheese. 
11 
" ... specialty products will 
be more desirable to the 
consumer, and that trans-
lates into increased milk 
and dairy product sales." 
--Bob Baer 
12 
We are trying to overcome these 
deficiencies when preparing low-fat 
cheese from condensed cheese milk. 
We are also examining the use of accel-
erated ripening to speed up flavor 
development. 
Low-cholesterol cheese 
passes taste test 
Bob Baer 
Sales of low-fat cheese slices jumped 40 percent between 
1987 and 1989. But consumers also 
want low cholesterol. 
One way to meet this market 
demand is to use cholesterol-reduced 
milkfat (CRMF) as the fat source. We 
have made cheese in our SDSU dairy 
processing plant using CRMF produced 
from a steam-stripping process; this 
costs about 3 to 5 cents per pound of 
milkfat treated. We compared two 
types of Cheddars: CRMF and CRMF 
low-fat. 
The cholesterol in commercial 
Cheddar (33 percent fat) is typi<;ally 30 
milligrams per ounce. Commercial low-
fat Cheddar (21 percent fat) contains 
19 milligrams per ounce. 
Our CRMF Cheddar contained 7 mil-
ligrams per ounce, and the CRMF low-
fat Cheddar contained 6. 
This is all good, if low-fat, low-
cholesterol cheeses are palatable. A 45-
mernber trained taste panel of SDSU 
students who had completed a dairy 
products evaluation course sampled the 
cheeses after 45 days of aging. 
The CRMF Cheddar ranked midway 
between good and very good for 
appearance, aroma, taste, and texture; 
the CRMF low-fat cheese had similar 
rankings for appearance and aroma but 
dropped to between good and fair for 
taste and texture. 
Both cheeses obviously still need 
evaluation in a commercial cheese plant 
and in a regional test market. 
Changing cholesterol labeling regula-
.Researchers Bob Baer and Vikram Mistry, with John 
Parsons, head of the Dairy Science Department (I to 
r), are principal investigators in the Dairy Research 
Center. Their work with frozen yogurts and with 
low-fat, low-cholesterol milks has already caught the 
attention of the dairy industry. A primary goal of the 
Center is to keep dairy foods competitive in the 
market place. 
tions would play a role in their further 
development. 
Also passing the test 
cholesterol-reduced milks 
Bob Baer 
,afhole-milk sales declined 12 
WW percent between 1985 and 
1988, while low-fat milk sales increased 
16 percet}t and skim milk sales 
increased 48 percent. Skim milk con-
sumption is still only about 515 million 
gallons; 2.65 billion gallons of low-fat 
milk are used. Whole milk dropped to 
2.83 billion gallons. 
Given their choices, consumers pre-
fer low-fat milk to skim. The addition 
of cholesterol-reduced milk fat (CR.MF) 
to skim milk may give consumers fluid 
milks that meet their desire for low 
cholesterol and yet have the flavor and 
mouth-feel of low-fat milks. 
In our dairy plant at SDSU, ~ pilot 
small commercial operation, we found 
that CRMF milk can be processed using 
typical milk processing equipment This 
means that commercial plants would not 
have to invest in additional machinery to 
make the switch to CRMF products. 
The milks had nearly the same 
cholesterol content as skim milk. And a 
taste panel couldn't tell the difference 
or had no preferences between the con-
trols and the CRMF milks. 
Next is evaluation of CRMF milks in 
a commercial fluid milk plant and on 
the regional market. 
Good health starts 
on the dairy farm 
Bob Baer and Dave Schingoethe 
Healthier milk products in the marketplace begin in the rations 
fed to dairy cows. Many health profe-
sionals recommend human diets lower 
in saturated fatty acids, so we are get-
ting the cows themselves to take over 
this responsibility. . 
We are feeding various oilseeds such 
as sunflower seeds, soybeans, and saf-
flower seeds in combination with other 
factors to alter the fatty acid composi-
tion of milk fat. We have successfully 
produced milk and butter higher in 
unsaturated fatty acids ( 44 percent for 
the sunflower diet as opposed to only 
30 percent for the regular control diet). 
These oilseeds are available to the 
dairyman, are approved for use, and 
already are being fed to cattle. 
Giving consumers the option of pur-
chasing low saturated fatty acid dairy 
products may also help shrink the milk-
fat surplus in the dairy industry. Such 
specialty products will be more desir-
able to the consumer, and that trans-
lates into increased milk and dairy 
product sales. 0 
Dr. John Parsons is head of the SDSU Dairy 
Science Department. Drs. R.J. Baer, V. V. 
Mistry, and D.J. Schingoethe are faculty 
members in the department who al.so conduct 
research in the Dairy Center. 
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Pass the cigars 
Congratulations are 
extended to Ewe #7-422. 
The fourth-Dorset, fowth-
Finn, half-Targhee beauty 
was born April 7, 1987, and 
has produced 10 live lambs, 
total birth weight of 89 
pounds, in three lambing 
seasons. 
She gave birth to five live 
lambs this year. Their total 
birth weight was 34 pounds. 
Delivery was smooth and 
effortless; researchers took and triplets in 1990. Principal investigator: Dr. 
I ) 
t 
-~tlm!UJ.~t~~t9!~:... ___ ~Lowll~~~~ ,AnimalandRa.nge 
She had oom in 1989 nces ~-smu. 
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A snip here, a snip there, a stitching 
back together; presto, a new variety 
Don Kenefick 
Things are moving so fast in molecular biology these days 
that plant breeders will soon be able to 
concoct a freeze-resistant winter wheat 
variety in less time ·than it takes to pro-
duce a single crop of wheat. 
The new techniques of molecular 
biology permit us to manipulate specific 
genes directly by human hands. 
Biologists can isolate genes, determine 
how they are regulated, and transfer 
them to other plants. The treannents 
being tried on skin cancer and other ill-
nesses-the adding of resistant genes to 
diseased individuals-are the same 
techniques. 
DNA (deoxyribonucleic acid) in the nucleus of each living cell 
contains these genes. The amount of 
DNA per nucleus is usually in propor-
tion to the biological complexity of the 
organism. Wheat is an exception to this 
rule, making the wheat breeder's work 
exceptionally difficult. 
, Wheat has inordinately large 
amounts of DNA in each cell, nearly as 
much, in fact, as humans. The folded 
and compressed strand of DNA in each 
wheat cell nucleus is over 16 feet long. 
And you have to consider that the 
nucleus of each wheat plant cell- con-
taining DNA, and an amount of other 
material, too-wouldn't begin to cover 
the smallest part of a common pin point. 
We are working with minute amounts of 
incredibly complex material. 
resistance in winter grains. We 
exchange and compare our results with 
other laboratories, and this collabora-
tion speeds up the process immensely. 
In 5 to 10 years farmers may be grow-
ing wheat varieties designed in a 
remarkably short turnaround time by 
molecular biologists. 
MEANWHILE ~nUSETHE 
WEAPONS YOU HAVE 
Specific weather signals from the field tell a lot-. 
if you know what to look for 
Years of conventional winter wheat breeding-transferring 
freeze resistance by selective pollina-
tion-have produced some varieties 
that tolerate these stresses. 
Another weapon at your disposal is 
knowledge. The sooner you know for 
certain that your wheat has been freeze 
damaged, the sooner you can adjust 
cropping and marketing plans. 
That knowledge comes from 
records-17 years worth-that we at 
SDSU have gathered from the National 
Weather Service and have combined 
with Crop Reporting Service planting 
and yield data for the same period. We 
have built 272 case histories across the 
winter wheat areas of South Dakota. 
They show the influence of weather on 
yield and survival. 
Two different time periods emerge 
from these records as the ones in which 
weather is most critical to plant sur-
vival. From weather signals during 
these periods, you can make earlier esti-
mates about plant survival. 
The first signal from your wheat field comes in January. Another 
burst of critical data will come around 
the first of March. 
Crown tissue, the source of new 
growth, is the most freeze-resistant part 
of the wheat plant. The lowest temper-
ature at which the crown of hard red 
winter wheat will survive is about O E 
The coldest time of year at crown 
depth (about 2.5 inches below the soil 
surface) normally comes between 
January 15 and February 7. Watch the 
soil temperatures during this time for 
your first indication of future yield. 
But you need more information. 
Low temperature alone does not deter-
mine survival in this coldest period. 
The other essential piece of informa-
tion is tissue water, the water in the 
cells of the plant's crown. Wheat sur-
vival at O F depends on a tissue water 
content of 55 to 65 percent. 
You can estimate tissue water from 
your precipitation records: Did you get 
at least 2 to 2.5 inches of moisture 
between planting and December 1? 
Less rainfall during this period 
means killing temperature will be high-
er than OF. 
A fter the first critical period, again pay particular attention. to 
wheat field signals between February 
15 and April 1. Day length is increasing 
and crown-area temperatures are rising. 
You are looking forward to regrowth, 
but there's still the chance of another 
combination of biostresses hitting the 
wheat plants. 
Any form of precipitation in combi-
nation with at least 3 days at or above 
SO Fair temperature can be fatal if a 
freeze follows. 
Any time survival is in question, 
check crown tissue by digging up 
plants, removing the roots, and trim-
ming the crown area back to about one 
inch. Put the crown in a plastic bag, 
15 
"The sooner you know for 
certain that your wheat 
has been freeze dam-
aged, the sooner you can 
adjust cropping and mar-
keting plans. n 
--Don Kenefick 
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Fedora Sutton, Ph.D. in biochemistry/molecular biology and assistant professor in plant science and biology, 
works with Don Kenefick, plant physiologist. Proteins, genes, enzymes, the basic components of life are 
pretty much the same, whether found in wheat plants, soybeans, rats, or kangaroos, they explain. That 
·conservatism· in nature--using the same recognizable pattern over and over again--helps these scientists 
hunt the source of freeze resistance in winter wheat. Freeze resistance is located in several scattered genes 
on the DNA strand. Once found, the genes will respond to snipping by enzymes and then to being moved 
about. Hardier winter wheat varieties for the producer will be the end result. 
keep it at constant room temperature 
and out of direct light, and watch for 
regrowth. 
If the crowns are alive, the shoots 
will elongate. If mold develops fa the 
bag, the plants are dead. Either way, 
you'll know in 48 hours or so. 
If you are building your own case history, these are the basic condi-
tions you should observe: precipitation 
in the fall, particularly November; low-
est crown-depth temperature; and con-
ditions preceding the last hard freeze in 
the spring. Put that in your files togeth-
er with the yield data from the next 
summer, and you have a start to build-
ing your own case histories. 
How severe the weather signals are 
depends somewhat on your location in 
the state. January conditions are usual-
ly more important in the southwestern 
part of the winter wheat range which 
receives less precipitation than other 
growing areas. Consequently, in the 
southwest, January temperatures at 
crown depth may not even have to drop 
to O F to be lethal to the plant. 
Early spring observations are more 
critical in the northeastern part of the 
winter wheat area where early spring 
precipitation is more likely and where 
the danger of frost may linger on. 
These are general statements. They 
do not always hold. Both critical peri-
ods may occur in the same area in the 
same year. Or neither may occur--any-
where. Nothing is absolute, especially 
when you're talking about the weather 
in South Dakota. 
We have reason to believe that different biological mecha-
nisms contribute to survival in each of 
the critical periods. Such pinpointing 
should speed the development of future 
freeze-resistant varieties. 
Replanting and marketing decisions 
based on "early warning" signals will 
become easier for you to make every 
yeru: In the meantime, molecular biolo-
gists are preparing those custom-design-
ed, freeze-resistant varieties for you. a 
Dr. Don Kenefick is professor and plant physi-
ologist, Plcint Science Department, SDSU. 
McCrory Gardens-its beauty never fa des 
Norm Evers 
M cCrory Gardens has been described as the prettiest 70 
acres in South Dakota. It'll be even pret-
tier next year, and the next, and the next. 
Development of the gardens began in 
the mid-60s on a 20-acre site east of the 
SDSU campus. All we had then were 
some ornamental trees and shrubs. They 
were part of a woody ornamental 
research evaluation program in coopera-
tion with the regional NC-7 Germplasm 
Evaluation program and the North 
Central Plant Introduction Station at 
Iowa State University. 
In 1966, with the planting of two 
formal gardens containing annuals, 
perennials, and ground covers, the gar-
dens started to take on a new look and 
a new role. 
The 2-acre, highly maintained for-
mal area was used for research and 
instructional purposes by the 
Horticulture-Forestry Department. It 
also was open to the public. 
In 1966 the formal garden site was 
named "McCrory Gardens" to honor 
Professor S.A. McCrory who headed the 
department from 194 7 until his death 
in 1964. 
McCrory Gardens was designated an 
All-American Selection display site in 
1977. Since then, annual displays and 
yearly evaluation have become an inte-
gral part of McCrory Gardens. Over 
20,000 annuals are planted each year. 
The gardens may become an All 
American Judging site in 1993. 
In 1982 the area north of the· formal 
17 
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Norm Evers is director of McCrory Gardens, which 
contains 17 major theme gardens on 20 acres of 
land just east of the SDSU campus. New plants--a 
forsythia, a ninebark, a buckeye, and others--have 
come from research conducted at the site. McCrory 
Gardens is also a hands-on laboratory for students 
in various class projects. 
gardens was dedicated to the planting 
and testing of ornamental trees and 
shrubs. South Dakota, with its varied 
continental_ climate, offers an opportuni-
ty and a challenge for evaluation and 
research with woody ornamentals. 
Being the geographical center of North 
America, South Dakota offers an excel-
lent opportunity for selections from the 
east and west as well as north and south. 
An endowment fund begun in 1984 
by the Brookings community and busi-
nesses and by horticultural enterprises 
throughout South Dakota made it possi-
ble to expand the gardens. Today 
McCrory Gardens consists of 17 major 
theme gardens covering over 20 acres. 
The unique "island" design of plants 
enables visitors to view herbaceous and 
woody ornamental plants in a landscape 
setting. It also provides a working lab 
for students in horticulture, landscape 
design, and other university classes. 
In 1988 the 45-acre evaluation site 
for trees and shrubs was officially desig-
nated the South Dakota State 
Arboretum. It has become an inspira-
tion for locally sponsored mini-arboreta 
throughout the state. 
Several new ornamental cultivars have resulted from research and 
evaluation supported by the South 
Dakota Agricultural Experiment Station. 
The most recent introductions include 
Meadowlark forsythia, Nugget 
ninebark, and Homestead, a new hybrid 
buckeye. Each of these new cultivars 
has exhibited superior hardiness and 
excellent adaptability to South Dakota 
conditions. 
Homestead, for example, has superi-
or foliage and growth characteristics 
and is well suited for a site where a 
large tree is desired. Adding to its 
appeal is the dark green, glossy foliage, 
nice display of flowers, and spectacular 
fall color. 
Nugget is a compact ninebark with 
dense habit, exfoliating bark, and the 
golden foliage that gives it its name. 
Nugget is recommended for formal and 
informal hedges, mass plantings, and 
screens. 
Meadowlark is winterhardy and can 
be depended upon to bloom heavily in 
early spring. No other forsythia can 
make that claim. 
Additional releases being planned 
are a superior columnar arborvitae and 
a tree form of Mugo pine. Further eval-
uations are being done on forsythia, 
honeysuckle, flowering crab, hackberry, 
flowering almond, and arborvitae. 
McCrory Gardens is open to the pub-
lic year-round. For more information 
on the gardens or on horticultural 
research, write Horticulture, Forestry, 
Landscape and Parks Deparnnent, Ag 
Hall 106. South Dakota State 
University, Brookings 5 7007 or call 
(605)-688-5136. 0 
Nonn Evers is a faculty member in the 
Department of Horticulture., Forestry., 
Landscape and Parks. 
EASY WAY TO 
LOSE MONEY: 
CLEAN THE .BIN, 
STORE THE GRAIN, 
AND WALK AWAY 
Don Froehlich, Jim Julson, Russ Derickson 
We lost $4.8 million last year in We lost $4.8 million for every year South Dakota we could have of the last four, in fact. Those are the 
easily kept. All it would have taken was years for which we have records. 
some attention to the grain stored in Worse yet, this is economic loss to 
our farm bins. producers from only insects, insect ----
19 
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Table 1. Pr~ucers (by pprcent*) who use acceptable llorage management practices. 
~ ' ,. ' iti "t® 
damage, and mold. It does not include 
economic loss due to shrink, handling, 
low test weights, improper moisture 
content, or other factors. 
We strongly urge that you re-exam-
ine your on-farm grain storage manage-
ment. At. the same time look at how 
you use (or don't use) safety equipment 
when you work with grain pesticides. 
You may be losing income. Worse yet, 
you may be endangering your health. 
Up to a point, most producers manage their stored grain well, 
using procedures that are common and 
accepted in the north-central region. 
But usually about when winter sets in, 
too many farmers slack off. 
The figures that follow are based on 
our survey of 624 producers in South 
Dakota, a statistically valid sample of all 
19,500 grain producers in the state. 
More than 90 percent of farmers 
empty and sweep out their bins before 
storing new grain. Between 30 and 51 
percent spray a pesticide on the floors 
Com Wheat Beans 
None 
Duamasls 
Rubber gl6ve8 
Cartridgea,splrator 
Goggles 
Overshoe& 
Gasfflla 
Safe.tY"81U• 
AJrtank 
Fulbodyiilt 
Pllcen-· 
31.6 
~.(); m 
,22.2 " 
6.8 
6.5 
3.7 
2.2 
1.3 
0.5 
Safety ... ..,.. peraonoutside 
Apron 
0.2 
0.2 
0.0 
and walls before filling. At least 74 per-
cent of com growers use aeration in the 
fall; but of this group, only 60 percent 
get the grain temperature down to 
acceptab.le levels (Table 1). 
I 
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WIie 3. Estimated economic loss In stored grain In South Dakota due to Insects, 
mold, and odors. 
Com 
Wheat 
Soybeans 
Total 
AVll'lgl 
price 
chcoum 
per producer 
pll'JIII' 
$0.19 
$0.18 
$0.11 
2600 
1100 
730 
Sometime in fall or early winter, 
when a producer has expended his 
major effort, he begins to ignore sim-
pler, routine details. Molds and insects 
that escaped extermination are left to 
their own devices, with plenty of food 
conveniently available to them. They 
destroy enough grain to be serious eco-
nomic pests. And they can easily 
escape detection until the bin is opened 
at market or livestock-feeding time. 
Most producers make no bi-weekly 
(in winter) or weekly (other seasons) 
grain inspections. Those who do usual-
ly use only the "glance and sniff test." 
Nearly a third of the producers used no safety equipment the 
last time they applied grain pesticides 
(Table 2). A fourth wore dust or parti-
Don Froehlich, ag engineer, ~mi~ to worrying about the 
safety and the health of grain producers. Too few take 
even minimum safety precautions when using peso-
cides, he says. Their eoonomic losses-$4.8 million a 
yea k> insects and mold in grain bins-overshooON the 
health ~. but ·read the label,• he urges. 
Numberol 
producera 
with . 
damage per,-
6900 
6350 
1050 
$3.4 milli6n 
$1.3 million 
$0.1 million 
1 .. $4.8 · millioQ/yr 
¥ 
cle masks. Such masks filter out only 
suspended particles and do not stop 
toxic gaseous vapors. 
We have to conclude that producers 
aren't "reading the label." The mini-
mum safety equipment should be the 
"Personal Protection Equipment'' listed 
on the pesticide container. 
EPA standards require that a person 
fumigating grain must be observed by a 
second person outside the structure. 
Only one producer in our survey fol-
lowed this precaution. 
Elevators normally discount prices for grain containing live insects, 
insect damaged grain, and mold. The 
average discount per bushel in our sur-
vey was 19 cents for damaged com, 18 
cents for damaged wheat, and 11 cents 
for damaged soybeans (Table 3). 
The economic loss to producers for 
the four years covered by our survey is 
approximately $19 .2 million, and does 
not include money lost due to shrink, 
handling, low test weight, or incorrect 
moisture content. 
That's money we can ill afford to 
lose. A little more common-sense 
attention to the bins throughout the 
storage season would put that money 
back in the pockets of South Dakota 
producers. 0 
Three members of the Department of 
Agricultural Engineering at SDSU collected 
and prepared this data. They are Dr. Don 
Froehlich, associate professor, Jim Julson, 
assistant professor, and R..J. Derickson, 
Extension assistant 
"The economic loss to 
producers for the four 
years covered by our sur-
vey is approximately 
$19.2 million ... " 
--Don Froelich 
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It's a tightrope walk to plan swine rations 
for best growth 
Ross Hamilton 
Tcyptophan is one of the 10 essen-
1 tial amino acids that must be 
supplied by diet to meet normal pro-
duction levels in swine. 
Tryptophan is necessary for the syn-
thesis of muscle and other body pro-
teins. It also can be converted into 
niacin, serotonin (a neurotransmitter), 
and other biochemically active com-
pounds. The grain-based diets typically 
fed to swine are most likely to be limit-
ing or deficient in lysine first and tryp-
tophan and (or) threonine second. 
Yet tryptophan is required by the pig 
in relatively small amounts. The 1988 
National Research Council (NRC) indi-
cates that diets fed to pigs during the 
nursery, grower, and finisher stages 
should contain a minimwn of .14, .12, 
and .10 percent tryptophan, respectively. 
Tryptophan research has been a 
major thrust at this station over the past 
2 years. In all studies, com, a source of 
supplemental protein (soybean meal, 
com gluten meal, or gelatin), and vita-
mins and minerals were diet ingredi-
ents. The basal diets were formulated 
to meet" the tryptophan requirement 
(NRC, 1988) of the pigs being used. All 
diets supplied similar levels of lysine 
and adequate levels of the remaining 
essential amino acids. Crystalline lysine 
and other amino acids were added if 
needed. Graded levels of dietary trypto- · 
phan were obtained by adding appropri-
ate amounts of crystalline tryptophan. 
Our findings to date indicate that 
the tryptophan levels suggested by NRC 
(1988) are inadequate. Swine perfor-
mance was best when added trypto-
phan brought its dietary level up about 
SO to 60 percent higher than NRC 
(1988) suggested levels. 
,afhen soybean meal was the 
WW, source of supplemental pro-
tein, the basal levels of tryptophan were 
not adequate to support normal gains. 
A 20-percent reduction in feed intake 
and a corresponding depression in 
gains, with no effect on feed efficiency, 
were observed for pigs fed diets in 
which tryptophan was limiting. 
This type of response is expected 
when an imbalance is created by feed-
ing a diet in which the second limiting 
amino acid is deficient. 
A tryptophan deficiency is unlikely to 
occur when typical com-soybean meal 
diets are fed to pigs commercially. This 
is because, when formulating the com 
to soybean meal ratio to meet the lysine 
rieeds of the pig, the tryptophan levels 
in the diet will be about 60% more than 
the existing suggested requirements 
(NRC, 1988). An imbalance existed in 
our studies because tryptophan was 
deliberately made limiting by the way 
the diets were formulated. 
In another series of experiments, com gluten meal (CGM) was sub-
stituted for soybean meal as a source of 
supplemental protein. CGM is the high 
protein (60 percent) ·residue left after 
most of the starch, hull, and germ have 
been removed from the com kernel dur-
ing milling. 
The com-CGM basal diets were lim-
iting in tryptophan but adequate in all 
other amino acids. Feed intake and 
gains were reduced by as much as 60 to 
70 percent. 
A marked increase in feed wastage 
and poorer feed efficiency was also 
observed. This is not typical of the 
response to an amino acid imbalance. 
The reduction in performance was 
more severe for diets containing CGM 
than for soybean meal. CGM is inher-
ently low in tryptophan but contains an 
excess of other neutral amino acids 
such as phenylalanine, leucine, 
isoleucine, and valine. The other neu-
tral amino acids may compete with 
tryptophan for absorption sites in vari-
ous· body tissues. 
Our data suggest that an excess of 
other neutral amino acids in diets that 
are also low in tryptophan will exacer-
bate the tryptophan deficiency, causing 
a more severe reduction in feed intake 
and increased sorting and spillage of 
feed by pigs. 
During certain seasons when soy-
bean meal is expensive, CGM may be 
considered an economical alternative to 
soybean meal. 
However, the amino acid composi-
tion, especially of lysine and tryptophan, 
should be considered when formulating 
diets containing CGM. Formulating 
com-CGM diets on a protein basis with-
out considering the essential amino 
acids will produce dietary tryptophan 
levels that are similar to those used in 
our basal diets. A tryptophan deficiency 
and poor pig performance will likely 
result, even though the protein level 
appears to be adequate. Further, the 
quality of the protein in CGM, like com 
grain, is relatively low because Qf the 
levels and distribution of the individual 
essential amino acids. 
Soybean meal complements the 
amino acid profile of com so that a 
com-soybean meal diet is of relatively 
high protein quality. 
This same complementarity does not 
exist for com grain and CGM, regard-
less of the nutrient(s) considered. 
Adding crystalline lysine, tryptophan, 
and possibly other amino acids to a 
com-CGM diet will give an overall 
improvement in the protein quality of 
the diet, and near normal levels of pig 
performance may be attained. 
The problem is that crystalline tryptophan is not an economical 
diet ingredient at the present time. So 
if you are interested in using some CGM 
in the swine diet, do not remove all of 
the soybean meal in the diet but use the 
soybean meal and CGM in combination. 
CGM as a protein source is a useful 
model for our tryptophan studies. We 
have found that the ratio of tryptQphan 
to the other neutral amino acids is par-
ticularly important when tryptophan is 
limiting. Regardless of the neutral 
amino acid content, insufficient trypto-
phan depresses growth because feed 
intake is decreased. 
The aversion that pigs have to diets 
deficient in tryptophan is particularly 
interesting. We are now evaluating 
this. a 
Dr. C. Ross Hamilton is associate professor in 
the Animal and Range Sciences I)epartment, 
SDSU. 
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Limits on how long seed- because of a major role of 
fertilizer mix can sit livestock manure in improv-
ing soil fertility. Too little 
You're one of those who manure is produced on the 
mix seed·and fertilizer and case farms 1D more than mod-
broadcast. You're ready to esdy supply aop nutrients. 
plant, bot something in--· , .. Ctpp rotatio~ is the hall-
fered with your plans.. How · · marl( of a ~ble-ag 
long before you must plant operation; and livestock fit 
this mix or risk a drop in the operation by using the 
germination? forages from these rota-
It depends on the crop tions. With two exceptions, 
and the fertilizet'. Barley the nine case-study farms 
seed should be mixed with are self-sufficient in produc-
0-46-0 fertilizer no more · ing the grains and 
than one day, wheat seed roug~ges fed their live-
no more than 2 and oat stOCL One farmer buys 
seed nQ more than s days. about a quarter of his 
liquid 28-0-0 should W rougliages, and the other 
mixed with alfalfa seed no buys all feed for his live-
more than half a day. stock. 
Seven days is the maxi· Even after meeting all or 7 
mum for wheat, alfalfa oat, most of their animals' needs 
and barley seed mixed ~th with home-raised feedstuffs, 
46-0-0 dry 0-0-60 dry 18- the farmers still send the 
46-0 dry, a:nct 34.()..() dry majprity of their craps to 
fertilizer. liquid 10·34-0 market. The complete 
with alfalfa is also good for report (Econ Res Rpt 90-7) 
7 days. . . is available for $6 from the 
Stand problems more SDSU Economics Depart-
often come from 1U1even ment. Principal ilwatigaton: 
depth of incorporation due Dr. Den Ta,lor, Dr. Tom DoWt,, 
to tillage. Prindpal investiga- and ~nu Men~, ramrda 
tors: Tom Madaacek, South a.uoaatt, Economus Dq,art-
Dakom Seed TfStini £ab, and moat, SDSU. 
Jim Gowin& Bxtauion IOil.s 
spciaUst. SDSU 
How llvestock • on 
·-farm 
1beoiy lloJds that live-
stock. are oftea a necessary 
part of sustainable-ag farm-
ing, where intense manage-
ment substitutes for a part 
of puq:hased inputs and 
where soil and ~ are at 
least .. tflflMDed. if not 
improved. 
-~~·ia: Oil.~ 
Farmen in states~ 
east are more apt to JbM 
their soils to counteract 
acidity. But South Dakota 
has a state cement pJant 
and a large dty (Sioux · 
FaDs) eager to Ind ~ 
place besides landfills 
the waste products of . 
soft.ming and cement...,. 
ulacture. 
minerals such as magne. 
sium and iron. Both it and 
~ment dust (heated lime- , 
stone and clay) are finely 
divjded and have good fun .. 
ing potential Preliminary 
resean:h shows that the 
softener product quickly 
alten soil acidity. The 
cement }lroduct research 
results will be available this fall.. f I 
Future studies will con-
tinue to examine the influ-
ence of these materials on 
soil pH and will measure 
nutrient uptake and yield of 
sevenl common aops. 
Field and lab resean:h is 
partly supported by the dty 
of4io~J!alls and the sta~ . 
cement plant. Pnndpal inw.s-
tigaton: Dr. Ron Gelderman, 
duecto,- <f Soil Te,ting Lab, and 
Jim Gawing, Bxtmsion ,oil, 
spedalist, SDSU. 
eea research w111 lead 
to bett• vaccination 
programs 
Young pigs just seem to 
catch everything. They 
often have multiple infec-
tions before theyre two 
months old. Many die, but 
those that reccwer may be 
less vigorous. 
SDSU resean:h if a young 
pig ii infected with cenain 
lb'ainl of B. coli at this age, 
it will be less able to devel-
op immunity to enmic par-
asites U it lft)WI older. 
'l1ds lnaeued smceptibility 
10 diseue may malt 
....... ...., •• ani-· 
mal': -- 1D 
... oil inlediolll .Principal 
.......... : Dr. DA. lletfitil,I. 
Nose count by feds gives the raw data, 
SDSU Census Data Center pulls out state figures 
,.-he relative health of South 
I Dakota's economy rests on what 
happens "inside the farm gate." 
Diagnosing that health is the job of Dr. 
Don Arwood, assistant director of the 
SDSU Census Data Center. 
Arwood uses data from the U.S. 
Census of Agriculture to continually 
update South Dakotans' understanding 
of production agriculture. The ag cen-
sus, run by the U.S. Department of 
Commerce, is the major source of infor-
mation about the nation's farms and 
ranches. 
'~ccording to the Bureau, a farm or 
ranch is any place where $1,000 or 
more of agricultural products were pro-
duced and sold or normally would have 
been sold during the census year," 
Arwood said. 
The ag census is conducted every 5 
years, in years ending in two and seven. 
Every farm operator receives a ques-
tionnaire. The 1987 census measured 
data about the complete 1987 farming 
year; the questionnaires were sent out 
in February and March of 1988. 
The information is used for compar-
isons of agricultural business types, as 
well as to contrast agricultural enter-
prises in different geographical areas. 
'~l businesses in the United States 
are classified according to a Standard 
Industrial Classification code. Farms in 
South Dakota are also classified accord-
ing to this code. To fit into a certain 
category, a faan must be receiving more 
than 50 percent of the total farm 
income from a certain source." 
The two major agricultural classi-fication areas are crops and live-
stock. Of South Dakota's 36,376 total 
farms, 13,763 fall within the crop cate-
gory, for 38 percent of the total number 
of farms. The livestock and animal spe-
cialty category claims 22,613 South 
Dakota farms for 62 percent of the 
total. 
The crop category breaks down 
more specifically into cash grains, field 
crops, an "other" category consisting of 
vegetable/melons, fruit and tree nuts, 
and horticulture specialties, and a gen-
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Tatile 1. Relative ranking of farming categorlel In statea within region.:' 
'w 
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eral farm category for primarily crop 
farming enterprises that don't derive 50 
percent or more of their income from 
sales of any one particular crop. 
Within the "crops" category, 85 per-
cent are cash-grain farms. Cash grains 
are considered to be wheat, com, and 
soybeans. A total of 11,719 farms are 
in this classification. Field crops, for 
other than cash grains, come next with 
1,172 farms. 
Livestock and animal specialty farms 
include categories for non-dairy live-
stock farms, poultry and animal special-
ties, dairy, poultry, and general farms 
that are primarily livestock and animal 
specialties but that don't derive 50 per-
cent or more of their income from the 
sale of products from any one particular 
animal group. 
The livestock area, which includes 
beef cattle feedlots, beef cattle except 
feedlots, hogs, sheep and goats, and 
general livestock except livestock and 
animal specialties, has the largest num-
ber of South Dakota farms with 19,022. · 
Dairy farms make up 1,950 of the 
state's farms. 
Farms have become more special-ized, Arwood said. ''That's 
apparent in the shift in data over the 
years." 
The 1987 census recorded more 
than two million farms in the United 
States; 43 percent fell into the crop cat-
egory and 5 7 percent qualified as live-
stock enterprises. 
Don Arwood translates raw census data into real-life 
situations for James Satterlee, head of the Rural 
Sociology Department Of 36,376 iarms· in South 
Dakota in the last ag census, 62 percent received 
half or more of the total farm income from livestock. 
The next U.S. Census of Agriculture 
will be taken in 1992. 0 
Lora Duxbury, Department of Ag 
Communications intern, is the author of this 
article. 
In 1992, the world will be a much different place. The European 
Community will complete the economic 
unification of its 12 member nations. 
The result will be a truly "common mar-
ket" with 324 million customers in 12 
very different countries. When these 
changes occur, the European Communi-
ty will form one of the largest trading 
blocks in the world. 
On July 2, 1991, in Rapid City, S.D., 
American and European leaders in agri-
culture, science, and communications 
discussed the EURO '92 changes. But 
the discussion was not across a table. It 
was across the Atlantic Ocean. 
Entitled "New Horizons - Agriculture 
and EURO '92," the discussion was a 
. pioneering effort in international satel-
lite communications. The conference 
was conducted as a demonstration of 
global communication technology, and 
it linked speakers in Rapid City and 
European Community Headquarters in 
Brussels, Belgium. 
The program was one of the highlights 
of the Intemati9nal Agricultural Commu-
nicators in Education Conference hosted 
by the Department of Ag Communications 
at South Dakota State University. 
Representing the European Commu-
nity were Andre Herlitska, general sec-
retary of the Committee of Agricultural 
Organizations of the European Commu-
nity; Eisso Woltjer, member of the Euro-
pean Parliament; and Enrico Grillo-
Pasquarelli, directorate-general of agri-
culture for the European Commission. 
The American representatives were 
Dr. Ray Moore, Agricultural Experiment 
Station director at SDSU; Lee Swenson, 
president of the National Farmers 
Union; Fred Andresen, director of spe-
cial projects for Miralite Communica-
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Highlight of the 1991 Ag Communicators in Education Conference was a discussion via satellite with 
European Community leaders. At the podium in Rapid City was Taylor Brown, National Association of Farm 
Broadcasters president-elect from Billings, Mont. On the panel were (from left) Fred Andresen, special 
projects director for Miralite Communications, Newport Beach, Calif.; Dr. Ray Moore, director of the South 
Dakota Agricultural Experiment Station; Cathy Bridwell, public affairs specialist, Extension Service, 
Washington, D.C.; and Lee Swenson, president, National Farmers Union, Denver, Colo. 
tions; and Cathy Bridwell, communica-
tions specialist with the USDA. 
Speakers on both sides of the Atlantic agreed that increased 
cooperation, trade, and sharing of infor-
mation between the European Commu-
nity and the United States would be 
good for both. 
Moore said teleconferences will pro-
vide a new outlet for information. 
Expanded research and cooperation could 
result from these communication efforts. 
Andresen echoed Moore, and hoped 
satellite communication would help 
break new ground in international agri-
culture. "I think this conference is a 
good example of a first. In this country 
and the world, ag information is becom-
ing more and more satellite-based." 
Herlitska, leader of the European 
Community farm labor union, said, 
'We're looking for common economic 
policy. We want to see some harmo-
nization in areas like food safety and 
inspection standards." 
Grillo-Pasquarelli, the European 
Community equivalent of the U.S. Sec-
retary of Agriculture, said EURO '92 
will place a new emphasis on sustain-
able agriculture and organic farming, 
increased diversification, and improv-
ing the role and image of the farmer. 
"We believe successful agriculture can · 
exist only where economic develop-
ment exists at a high level." 
The satellite signal originated in 
Rapid City, was beamed to a domestic 
satellite over the United States, then 
down to Nebraska Public Television in 
Llncoln, where it was converted to 
European technical standards. Next, 
the signal was beamed to a satellite 
over the Atlantic Ocean, then to the 
receiving site in Brussels. Though the 
signal ~veled nearly 100,000 miles 
through space, the entire process took 
less than one second. CJ 
Emery Tschetter, Acting Head of the Ag 
Communications Department is the author of 
this article. 
research funding briefs 
1he SDSU College of 
Ap'lmlture and Biologi-
cal Spences receives 
p-ants and contracts to 
support research and 
serviee projects. Funds 
received in March and 
April 1991: 
• $4,655 from South 
Dakota Pork Producers 
Council for study of factors 
affecting daily nutrient 
intake by swine. Ross Hamil-
ton, Animal and Range Sci-
ences, project director. 
•$19,536 from Gover-
nors Office of Economic 
Development for the CITE 
project exploring the poten-
tial of new oil-seed crops 
and pharmaceuticals. Neil 
Reese, Biology/Microbiology, 
project director. 
• $2,500 from 21st Cen-
tury Genetics Cooperative to 
quantify sources of variation 
for lactose concentration in 
Holstein milk. William Fos-
ter, Dairy Science, project 
director. 
• Additional $45,978 
from USDA for transfonna-
. ti.on techniques in sunflow-
ers. Anne Espinasse-Gellner 
and Catherine Carter, Plant 
Science, project directors. 
• Additional $39,550 
from South Dakota Soybean 
Research and Promotion 
Council for soybean research 
projects. Catherine Carter, 
Kathleen Grady, R. Scott, 
Plant Science, project direc-
tors. 
• $35,000 from South 
Dakota Groundwater Protec-
tion Fund for nitrate removal 
from the vadose zone of a 
contaminated surficial 
aquifer. Diane Rickerl, Plant 
Science, project director. 
• $4,500 from South 
Dakota Pork Producers 
eo·uncil for etiology of mys-
tery swine disease studies. 
David Benfield, Veterinary 
Science, project director. 
• $64,000 through Uni-
versity of Minnesota for mid-
west initiative on water qual- · 
ity: northern com belt and 
sand plain project. Al Ben-
der, Water Resources Insti-
tute, project director. 
• Additional $4,000 from 
Ducb Unlimited for mallard 
brood project. I.es Flake, 
Wildlife and Fisheries Sci-
ences, project director. 
• $6,000 from U.S. Fish 
and Wildlife Service for mal-
lard mycotoxins study. Ken 
Higgins, Wildlife and Fisheries 
Sciences, project director. 
• Additional $20,000 
from U.S. Fish and Wildlife 
Service to study Rodeo her-
bicide effects on wetland 
biota. Ken Higgins, Wildlife 
and Fisheries Sciences, project 
director. 
• Additional $3,850 from 
U.S. Fish and Wildlife Ser-
vice for atlas of aquatic 
resources of the Missouri 
River. Charles Berry and 
Walter Duffy, Wildlife and 
Fisheries Sciences, project 
directors. 
• $7,000 through South 
Dakota Department of Agri-
. culture for use and care of 
pesticide applicator protec-
tive clothing. Larry Tide-
mann, Cooperative Extension 
Service, project director. 
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Calendar of Events 
Date Event 
September 
5 
10 
11 
12 
12-13 
18 
19-20 
17 
19 
24 
26 
28 
30 
Fall Field Day, Southeast Experiment Farm, Beresford 
Northeast Research Station Fall Field Day (tentative) 
Field Day, Antelope Range Livestock Station, Buffalo 
Field Day, Cottonwood Research Station, Cottonwood 
Four-State TIPS Swine Seminar, South Sioux City, Nebraska 
Finance Seminar, Hot Springs 
Family Community Leadership Segment 1, Spearfish 
AREA LAND, PASTURE & RANGE JUDGING CONTESTS 
Wessington Springs 
Roslyn 
Sioux Falls 
Wall 
Beef Bowl Activities, SDSU Campus 
Regional Senior Series Workshop, Ames, Iowa 
October 
9-12 
13-14 
17-18 
1-2 
15-16 
29-30 
Western Jr. Livestock and Home Economics Show, Rapid City 
Old West Regional Juq~ing Contest, Rapid City 
Family Community Leadership, Segment 2, Spearfish 
SOUTH DAKOTA FAMILIES CLASS 
Pierre 
Brookings 
Pierre 
CM 
Person to Contact 
Dale Sorenson, Superintendent 
Jim Smolik, Superintendent, SDSU 
Dick Pruitt, Lowell Slyter, Animal Sdence, SDSU 
Dick Pruitt, Lowell Slyter, Animal Sdence, SDSU 
Bob Thaler, Extension Swine Specialist, SDSU 
Terry Goehring, Extension Beef Specialist, SDSU 
Lynette Olson, Extension Family Life Specialist, SDSU 
Jim Johnson, Range Scientist, Rapid City 
Jim Johnson 
Jim Johnson 
Jim Johnson 
Jim Males, Head, Animal Science Department, SDSU 
Lynette Olson, Extension Family Life Specialist, SDSU 
Kathryn Reeves, 4-H Youth Specialist, Rapid City 
Greg Reeves, Assistant Range Specialist, Rapid City 
Lynette Olson, Extension Family Life Specialist, SDSU 
Gail Dobbs Tidemann, Extension Home Economics Program 
Leader, SDSU 
